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Description 

The  present  invention  relates  to  artwork 
generation  apparatus  for  use  in  the  manufacture 
of  printed  circuit  boards.  More  particularly,  it 
relates  to  an  improvement  in  camera  apparatus 
used  to  produce  apertures  by  exposing  a  pattern 
on  a  photosensitive  surface  to  light. 

Masters  of  different  circular  sizes  are  known  in 
the  prior  art  as  is  apparatus  for  exposing  incre- 
mentally  linearly  variable  lines  on  a  photo- 
sensitive  surface.  US—  A—  3,668,990,  to  LP.  Hays, 
is  an  example  of  such  a  device. 

US—  A—  3,695,154,  to  Webster,  relates  to  a 
photoexposure  device  for  exposing  lines  on  a 
photosensitive  surface  wherein  the  device  has  a 
rectangular  aperture.  The  width  of  the  light  spot 
may  be  varied.  A  pair  of  blades  sliding  in  perpen- 
dicular  directions  form  a  variable  aperture  to 
determine  the  size  and  shape  of  the  light  spot. 

US—  A—  3,688,655,  to  Klostermann  et  al., 
relates  to  a  method  of,  and  an  apparatus  for, 
writing  mask  patterns  on  a  photographic  material 
by  means  of  light.  The  boundaries  of  the  siit 
through  which  the  light  passes  control  the  length 
of  the  rectangular  light  spot. 

The  present  invention  teaches  a  method  of,  and 
an  apparatus  for  exposing  a  photosensitive  sur- 
face  to  circular  and  annular  patterns  of-  light 
during  the  manufacture  of  glass  masters.  A  linear 
light  source  is  provided  and  its  length  is  selec- 
tively  variable.  Relative  rotation  occurs  between 
the  light  and  the  photosensitive  surface  so  that 
circular  or  annular  patterns  are  exposed  on  the 
photosensitive  surface. 

The  above  and  other  features  and  advantages 
will  become  apparent  during  the  following  more 
detailed  description  taken  in  conjunction  with  the 
accompanying  drawing  in  which  the  same  ref- 
erence  numerals  are  used  throughout  to  desig- 
nate  the  same  parts  and  wherein: 

FIG.  1  is  an  overall  schematic  view  of  apparatus 
embodying  the  present  invention. 

FIG.  2  is  a  partial,  top  view  of  the  stage  20 
shown  in  FIG.  1. 

FIG.  3  is  a  cross  section  of  the  apparatus  shown 
in  FIG.  1  taken  through  the  stage  20  and  illus- 
trating  the  motive  means  for  the  adjustable  length 
light  source  16. 

Referring  now  to  FIG.  1  which  is  a  schematic 
illustration  of  a  camera  apparatus  embodying  the 
present  invention,  camera  2  includes  a  base  6  and 
upwardly  extending  arm  10.  At  the  top  of  arm  10  a 
holder  12  is  provided  for  accepting  an  aperture 
blank  13  of  photosensitive  material.  Beneath  the 
holder  12  is  a  reducing,  for  example  10  to  1,  lens 
14  with  a  variable  f-stop  for  focusing  light  on 
aperture  blank  13.  A  light  source  16  is  provided  on 
a  rotating  stage  20  mounted  for  rotation  in  base  6. 
Also  shown  in  FIG.  1  schematically  is  a  motor  con- 
troller  28  and  readout  display  30. 

Refer  now  to  FIG.  2  which  is  a  partial  top  view  of 
stage  20  and  light  source  16.  Light  source  16  may 
be  a  fluorescent  lamp  about  15  centimeters  long. 
The  axis  of  rotation  of  stage  20  is  indicated  at  22. 

Axis  22  coincides  with  the  center  of  aperture 
blank  holder  12.  At  one  end  of  light  source  16  is  a 
fixed  blade  cover  34  mounted  slightly,  about  0.30 
centimeter  off  to  the  left  of  the  axis  of  rotation  22. 

5  The  radius  of  circular  stage  20  is  indicated  at  24. 
Blade  cover  34  covers  the  end  of  lamp  1  6  and  its 

electrodes  and  is  positioned  so  that  a  small 
portion  of  the  lamp  length,  about  0.30  centimeter 
is  visible  to  the  left  of  the  axis  of  rotation  22.  The 

10  active  area  of  lamp  16  extends  through  the  axis  of 
rotation  22  and  radially  extending  along  stage  20. 
A  movable  blade  cover  36  is  mounted  to  stage  20 
at  the  other  end  of  lamp  16.  Adjustment  knob  40  is 
fixedly  connected  by  rod  42  to  blade  cover  36.  A 

15  support  44  for  adjustment  rod  42  is  mounted  to 
stage  20.  As  will  become  more  clear  with  ref- 
erence  to  FIG.  3,  adjustment  knob  40  is  used  for 
radially  positioning  blade  cover  36  along  the 
length  of  light  source  16. 

20  Turning  now  to  FIG.  3  a  partial  cross  section  of 
stage  20,  a  further  description  of  the  mechanism 
for  providing  variable  length  light  sources  will  be 
given.  Blade  cover  36  is  radially  movable  in  stage 
20.  As  can  be  seen  in  cross  section,  stage  20  is 

25  provided  with  a  groove  46  in  which  the  base  of 
blade  cover  36  may  slide  under  bias  from  tension 
spring  48.  Support  44  includes  a  detent  means 
(not  shown)  for  locking  rod  42  in  order  to  main- 
tain  blade  36  in  a  fixed  position  within  groove  46. 

30  Stage  20  is  mounted  to  disk  50  which  is  con- 
nected  to  the  output  shaft  52  of  a  DC  motor  54.  A 
conventional  voltage  control  means  28  is  pro- 
vided  for  regulating  the  speed  of  motor  54. 
Similarly,  a  conventional  tachometer  58  and  RPM 

35  gauge  30  are  provided  to  facilitate  operator  read- 
out.  Contact  rings  60  for  power  to  lamp  16  are  in 
wiping  contact  with  wipers  64. 

An  optional  diffuser  18  for  lamp  16  is  shown  in 
FIG.  3.  The  length  of  the  light  available  for 

40  focusing  through  lens  14  is  between  the  axis  of 
rotation  22  and  end  of  movable  cover  blade  36 
and  is  indicated  by  the  arrow  72. 

In  operation  the  position  of  blade  36  determines 
the  length  of  active  area  72  of  lamp  16.  The 

45  distance  between  blades  34  and  36  determines 
the  size  of  aperture  master  minus  the  offset 
between  fixed  cover  blade  34  and  the  axis  of 
rotation  22.  When  cover  blade  36  is  positioned  to 
provide  a  desired  light  length  72  to  be  reduced 

50  through  lens  14  and  exposed  on  the  aperture 
blank  1  3  in  holder  1  2  (FIG.  1  ),  stage  20  is  rotated  at 
a  low  rate,  between  40  to  50  rpm.  The  linear 
expanse  of  light  visible  between  blades  34  and  36 
reduced  through  lens  14  corresponds  to  the 

55  radius  of  a  circular  light  source.  A  circular  pattern 
is  thus  exposed  on  an  aperture  blank  13  in  holder 
12.  As  stage  20  rotates,  the  small  offset  between 
the  center  of  rotation  22  and  cover  blade  34 
allows  exposure  of  the  center  of  the  aperture 

60  blank  in  holder  12,  and  eliminates  the  possibility 
of  dark  spot  formation. 

The  exposure  characteristics  of  an  aperture 
blank  13  are  a  function  of  time  duration  of 
exposure  as  well  as  light  intensity.  Exposure  time 

65  and  stage  velocity  vary  in  accordance  with  the 

2 
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nature  of  the  lamp  16  and  type  of  photographic 
emulsions  used  on  the  aperture  blank. 

The  apparatus  shown  may  be  modified  to 
provide  a  means  for  moving  stationary  cover 
blade  34  in  a  manner  similar  to  that  provided  for 
cover  blade  36.  If  cover  blade  34  is  movable  to  the 
right  (as  shown  in  FIG.  3)  past  the  axis  of  rotation 
22,  then  annular  patterns  will  be  exposed  on 
aperture  blank  in  holder  1  2.  The  active  length  72  of 
light  source  16  will  be  focused  on  the  aperture 
blank  as  a  section  of  a  radius  not  reaching  the 
center  of  the  blank.  Thus,  rotation  of  stage  20 
causes  the  aperture  blank  to  "see"  a  ring  of  light. 

While  the  invention  has  been  shown  and 
described  with  regard  to  a  particular  embodiment, 
the  above  modification  and  other  changes  in  form 
and  detail  may  be  made  without  departing  from 
the  scope  of  the  invention  as  claimed. 

Claims 

1.  A  method  of  exposing  variably  sized  circular 
apertures  on  a  photosensitive  surface  (13)  charac- 
terized  in  that  it  includes  the  steps  of: 

providing  a  variable  length  linear  light  source 
(1  6)  spaced  away  from  the  photosensitive  surface; 

focusing  light  from  said  light  source  onto  said 
photosensitive  surface;  and 

causing  relative  rotation  between  the  photo- 
sensitive  surface  and  the  light  source  about  an  axis 
of  rotation  (22)  passing  through  the  center  of  the 
photosensitive  surface  and  through  the  light 
source. 

2.  A  method  of  exposing  variably  sized  annular 
apertures  on  a  photosensitive  surface  (13)  charac- 
terized  in  that  it  includes  the  steps  of: 

providing  a  variable  length  linear  light  source 
(16)  spaced  away  from  the  photosensitive  surface; 

focusing  light  from  said  light  source  onto  said 
photosensitive  surface;  and 

causing  relative  rotation  between  the  photo- 
sensitive  surface  and  the  light  source  about  an  axis 
of  rotation  passing  through  the  centre  of  the 
photosensitive  surface  and  through  a  point 
radially  offset  from  the  light  source. 

3.  Apparatus  for  exposing  a  photosensitive 
surface  to  light  for  forming  round  patterns  of 
exposure  including  holder  means  (12)  for  support- 
ing  the  surface  to  be  exposed  characterized  in  that 
it  comprises: 

focusing  means  (14)  for  focusing  light  from  a 
linear  light  source  (16)  onto  said  photosensitive 
surface;  and 

motive  means  (36)  for  causing  relative  rotational 
movement  between  said  holder  means  and  said 
light  source  about  an  axis  of  rotation  (22)  passing 
through  the  center  of  said  holder  means. 

4.  The  apparatus  of  Claim  3  wherein  the  linear 
light  source  is  variable  in  the  length  dimension. 

5.  The  apparatus  of  Claim  4  wherein  the  axis  of 
rotation  passes  through  the  light  source. 

6.  The  apparatus  of  Claim  4  wherein  the  axis  of 
rotation  passes  through  a  point  linearly  offsetfrom 
the  light  source. 

7.  The  apparatus  according  to  any  one  of  claims 

3  to  6  wherein  the  means  for  causing  relative 
rotational  movement  comprises: 

a  rotating  stage  (20),  supporting  the  linear  light 
source,  and  operatively  connected  to  the  output 

5  shaft  of  a  motor  (54). 
8.  The  apparatus  according  to  any  one  of  claims 

3  to  7  wherein  the  linear  light  source  comprises: 
a  lamp  (16); 
a  first  cover  means  (34)  for  covering  one  end  of 

10  the  lamp  and  fixedly  attached  to  said  rotating 
support;  and 

a  second  means  (36)  for  covering  slidably 
mounted  in  said  rotating  support  for  covering 
incrementally  varying  linear  portions  of  said  lamp 

15  (16). 
9.  The  apparatus  according  to  any  one  of  Claims 

3  to  8  wherein  said  means  for  focusing  comprises  a 
reducing  lens  (14)  interposed  between  said  holder 
means  and  said  linear  light  source. 

20  10.  The  apparatus  of  Claim  9  wherein  said  linear 
light  source  includes  means  for  varying  the  length 
dimension  of  the  light  source  comprising: 

a  pair  of  incrementally  adjustable  cover  means 
(34,  36)  located  on  either  end  of  said  linear  light 

25  source  for  uncovering  incrementally  variable  por- 
tions  of  said  light  source. 

Patentanspriiche 

30  1.  Verfahren  zur  Belichtung  einer  lichtempfind- 
lichen  Oberflaeche  (13)  durch  kreisfoermige  Oeff- 
nungen  veraenderlicher  Groesse,  dadurch 
gekennzeichnet,  dass  es  folgende  Schritte  auf- 
weist: 

35  Bildurtg  einer  linearen  von  der  lichtempfind- 
lichen  Oberflaeche  entfernten  Lichtquelle  (16) 
veraenderlicher  Laenge, 

Fokussierung  der  Licht  von  der  Lichtquelle  her- 
aus  auf  die  lichtempfindliche  Oberflaeche,  und 

40  Antreiben  einer  relativen  zwischen  der  licht- 
empfindlichen  Oberflaeche  und  der  Lichtquelle 
betriebenen  Drehbewegung  um  eine  durch  die 
Mitte  der  lichtempfindlichen  Oberflaeche  und 
durch  die  Lichtquelle  verlaufende  Drehachse  (22). 

45  2.  Verfahren  zur  Belichtung  einer  lichtempfind- 
lichen  Oberflaeche  (13)  durch  ringfoermige  Oeff- 
nungen  veraenderlicher  Groesse,  dadurch 
gekennzeichnet,  dass  es  folgende  Schritte  auf- 
weist: 

50  Bildung  einer  linearen  von  der  lichtempfind- 
lichen  Oberflaeche  entfernten  Lichtquelle  (16) 
veraenderlicher  Laenge, 

Fokussierung  der  Licht  von  der  Lichtquelle  her- 
aus  auf  die  lichtempfindliche  Oberflaeche,  und 

55  Antreiben  einer  relativen  zwischen  der  licht- 
empfindlichen  Oberflaeche  und  der  Lichtquelle 
betriebenen  Drehbewegung  um  eine  durch  die 
Mitte  der  lichtempfindlichen  Oberflaeche  und 
durch  einen  radial  gegenueber  der  Lichtquelle 

60  versetzten  Punkt  verlaufende  Drehachse. 
3.  Apparat  zur  Belichtung  einer  lichtempfind- 

lichen  Oberflaeche  zur  Bildung  von  rurvden  Belich- 
tungsmuster  mit  Haltemitteln  (12),  die  die  zu 
belichtende  Oberflaeche  unterstuetzen,  dadurch 

65  gekennzeichnet,  dass  er  aufweist: 

3 
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Fokussierungsmittel  (14),  um  die  Licht  von  der 
linearen  Lichtquelle  (16)  heraus  auf  die  lichtemp- 
findliche  Oberflaeche  einzustellen,  und 

Triebmittel  (36)  zum  Antreiben  einer  relativen 
zwischen  der  Haltemitte!  und  der  Lichtquelle 
betriebenen  Drehbewegung  um  eine  durch  die 
Mitte  der  Haltemitte!  verlaufende  Drehachse  (22). 

4.  Apparat  nach  Anspruch  3,  wobei  di  lineare 
Lichtquelle  eine  veraenderliche  Laengsgroesse 
hat. 

5.  Apparat  nach  Anspruch  4,  wobei  die  Dreh- 
achse  durch  die  Lichtquelle  verlaueft. 

6.  Apparat  nach  Anspruch  4,  wobei  die  Dreh- 
achse  durch  einen  linear  gegenueber  der  Licht- 
quelle  versetzten  Punkt  verlaueft. 

7.  Apparat  nach  irgendeinem  der  Ansprueche  3 
bis  6,  wobei  die  Mittel  zum  Antrieb  der  relativen 
Drehbewegung  enthalten: 

ein  Drehlager  (20),  das  die  linear  Lichtquelle 
traegt,  und  in  Betrieb  an  die  Ausgangswelle  eines 
Motors  (54)  gekoppelt  ist. 

8.  Apparat  nach  irgendeinem  der  Ansprueche  3 
bis  7,  wobei  die  lineare  Lichtquelle  aufweist: 

eine  Lampe  (16), 
ein  erstes  Deckungsmittel  (34),  das  ueber  ein 

Ende  der  Lampe  liegt,  und  mit  dem  Drehtraeger 
festgebunden  ist 

und  ein  zweites  Mittel  (36)  fuer  Deckung,  die 
verschiebbar  an  dem  Drehtraeger  zur  Abdeckung 
derTeilen  der  Lampe  (16)  angeordnet  sind,  deren 
Laenge  durch  Inkremente  veraenderlich  sind. 

9.  Apparat  nach  irgendeinem  der  Ansprueche  3 
bis  8,  wobei  die  Mittel  zur  Fokussierung  eine 
zwischen  der  Haltemittel  und  der  linearen  Licht- 
quelle  geschaltete  Reduzierlinse  (14)  aufweist. 

10.  Apparatus  nach  Anspruch  9,  wobei  die 
lineare  Lichtquelle  Mittel  zur  Veraenderung  der 
Laengsgroesse  der  Lichtquelle  aufweist,  wobei 
die  Mittel  aus  folgendem  bestehen: 

ein  Paar  von  durch  Inkremente  einstellbare 
Deckungsmittel  (34,  36),  die  auf  irgendeinem 
Ende  der  linearen  Lichtquelle  angeordnet  sind, 
um  die  durch  Inkremente  veraenderlichen  Teilen 
der  Lichtquelle  freizulegen. 

Revendications 

1.  Une  methode  d'exposition  d'une  surface 
photo-sensible  (13)  au  travers  de  diaphragmes 
circulaires  variables  caracterisee  en  ce  qu'elle 
comprend  les  etapes  suivantes: 

la  provision  d'une  source  de  lumiere  lineaire  de 
longueur  variable  (16)  separee  de  la  surface 
photo-sensible, 

la  focalisation  de  la  lumiere  delivree  par  ladite 
source  de  lumiere  sur  ladite  surface  photo-sensi- 
ble,  et 

une  rotation  relative  entre  la  surface  photo- 
sensible  et  la  source  de  lumiere  autour  d'un  axe 
de  rotation  (22)  passant  par  le  centre  de  la  surface 
photo-sensible  et  par  la  source  de  lumiere. 

2.  Une  methode  d'exposition  d'une  surface 
photo-sensible  (13)  au  travers  de  diaphragmes 
annulaires  variables  caracterisee  en  ce  qu'elle 
comprend  les  etapes  suivantes: 

la  provision  d'une  source  de  lumiere  lineaire  de 
longueur  variable  (16)  separee  de  la  surface 
photo-sensible, 

la  focalisation  de  la  lumiere  delivree  par  ladite 
5  source  de  lumiere  sur  ladite  surface  photo-sensi- 

ble,  et 
la  rotation  relative  entre  la  surface  photo-sensi- 

ble  et  la  source  de  lumiere  autour  d'un  axe  de 
rotation  passant  par  le  centre  de  la  surface  photo- 

10  sensible  et  par  un  point  radialement  decale  par 
rapport  a  la  source  de  lumiere. 

3.  Dispositif  d'exposition  d'une  surface  photo- 
sensible  a  la  lumiere  pour  former  des  con- 
figurations  d'exposition  rondes,  comprenant  des 

15  moyens  de  retenue  (12)  pour  porter  la  surface  a 
exposer,  caracterise  en  ce  qu'il  comprend: 

des  moyens  de  focalisation  (14)  pour  focaliser 
la  lumiere  delivree  par  la  source  de  lumiere 
lineaire  (16)  sur  ladite  surface  photo-sensible, 

20  des  moyens  d'entramement  (36)  pour  comman- 
der  le  mouvement  relatif  entre  lesdits  moyens  de 
retenue  et  ladite  source  de  lumiere  autour  d'un 
axe  de  rotation  (22)  passant  par  le  centre  desdits 
moyens  de  retenue. 

25  4.  Le  dispositif  de  la  revendication  3  dans  lequel 
la  source  de  lumiere  lineaire  est  variable  en  ce  qui 
concerne  sa  longueur. 

5.  Le  dispositif  de  la  revendication  4  dans  lequel 
I'axe  de  rotation  passe  par  la  source  de  lumiere. 

30  6.  Le  dispositif  de  la  revendication  4  dans  lequel 
I'axe  de  rotation  passe  par  un  point  lineairement 
decale  par  rapport  a  la  source  de  lumiere. 

7.  Le  dispositif  selon  I'une  quelconque  des 
revendications  3  a  6  dans  lequel  les  moyens 

35  prevus  pour  provoquer  le  mouvement  rotatif 
relatif  comprennent: 

une  platine  rotative  (20)  portant  la  source  de 
lumiere  lineaire  et  connectee  en  fonctionnement 
a  I'arbre  de  sortie  d'un  moteur  (54). 

40  8.  Le  dispositif  selon  I'une  quelconque  des 
revendications  3  a  7  dans  lequel  la  source  de 
lumiere  lineaire  comprend: 

une  lampe  (16), 
un  premier  moyen  de  couverture  (34)  pour 

45  couvrir  une  extremite  de  la  lampe  et  monte  fixe- 
ment  sur  ledit  support  rotatif,  et 

un  second  moyen  (36)  de  couverture  monte 
coulissant  dans  ledit  support  rotatif  pour  couvrir 
pas  a  pas  des  parties  lineaires  variables  de  ladite 

50  lampe. 
9.  Le  dispositif  selon  I'une  quelconque  des 

revendications  3  a  8  dans  lequel  lesdits  moyens 
de  focalisation  comprennent  une  lentille  de 
reduction  (14)  interposee  entre  lesdits  moyens  de 

55  maintien  et  ladite  source  de  lumiere  lineaire. 
10.  Le  dispositif  de  la  revendication  9  dans 

lequel  ladite  source  de  lumiere  lineaire  comprend 
des  moyens  pour  faire  varier  la  longueur  de  la 
source  de  lumiere,  comprenant: 

so  une  paire  de  moyens  de  couverture  reglables 
pas  a  pas  (34,  36)  disposes  sur  chaque  extremite 
de  ladite  source  de  lumiere  lineaire  pour  decou- 
vrir  pas  a  pas  des  parties  variables  de  ladite 
source  de  lumiere. 

35 



1 




	bibliography
	description
	claims
	drawings

